Areas containing significant lignite on Crowleys The purpose of this report is to establish a stratigraphic framework of lignite beds and associated strata of Crowleys Ridge, Arkansas. Drill hole data provided by the Arkansas Geological Commission is used in the synthesis and interpretation. Areas containing lignite of potential resource value are also delineated.
To illustrate the regional stratigraphic framework of Crowleys Ridge, a cross section was constructed from logs of selected oil and gas test range from a few inches to 9.5 ft in thickness and are assigned to stratigraphic intervals that are designated as zone 1 through 7. Zone 1 is near the middle of the Wilcox Group and zone 7 is near the middle of the overlying Claiborne Group. Some of these lignite beds are correlated over distances as much as 30 miles. Other lignite beds thin to a few inches thick and disappear within short distances. Four areas are delineated on
Crowleys Ridge that contain one or more lignite beds each 2.5 feet or more thick. Strippable lignite is limited to 300 feet in this area, therefore, all holes were drilled to 300 feet or less. No anomalous values were recorded for the trace element content.
Lignite is not currently mined on Crowleys Ridge. It has potential for use as a fuel for direct firing of boilers to generate electricity.
It also has potential for gasification to produce pipeline gas, and for liquefaction to produce fuel oil. More drilling and analyses are needed
Introduction

Purpose of Report
This report is a synthesisis and correlation of basic drill-hole data from the Arkansas Geological Commission's lignite exploration project on
Crowleys Ridge in northeastern Arkansas, during 1975 and 1976 , and private company drill-hole data acquired by Arkansas. These data are used to interpret the stratigraphic framework of lignite beds and associated strata. A map was constructed to show areas underlain by at least one lignite bed 2.5 feet or more thick that has resource potential.
The drilling program was designed for near-surface lignite and the holes were limited to a 300 foot depth. The Commission drilled 116 holes on
Crowleys Ridge and the location, elevation, and lithologic description of the rock cuttings and core of each of the drill holes has been published in Clardy, 1979 and Holbrook, 1980 . Drill-hole-location maps in these reports also show the locations of 133 drill holes from lignite investigations of private companies whose records are on file with the Commission and were released to the U.S. Geological Survey.
Regional geologic characteristics of Crowleys Ridge were described and interpreted from earlier works by Call (1891), Hosman and others (1968) , Murray (1961) , Spooner (1935) , Stephenson and Crider (1916), and Renfroe (1949) , and from the records of several deep oil and gas test wells-
Location and Size of Area
Crowleys Ridge is located in northeastern Arkansas within lat. 34° 30' to 36° 30'N and long. 90° 10' to 90° 49' W (index map, plate 1). It is an elongate, irregular and slightly arcuate ridge that extends from the north border of Arkansas southward about 145 miles to where it intersects the Mississippi River. The ridge ranges from about 1 to more than 12 miles in width.
The area discussed in this report is limited to the part of Crowleys
Ridge that extends from the north border of Arkansas southward to the south border of Cross County, Arkansas, at about lat. 35° 9 f N. This part of the ridge has a length of approximately 100 miles and is within townships 6-21 north and ranges 2-8 east (plate 1). This area includes the published lignite investigations for Crowleys Ridge (Clardy, 1979; Holbrook, 1980 (Call, 1889; Spooner, 1935; Stephenson and Crider, 1916 (Haley and others, 1976) and and the preliminary geologic map of the Gulf Coastal Plain of Northeastern Arkansas (Stephenson and Crider, 1916 Hosman and others (1968) . The latter report contains a good set of stratigraphic cross sections derived from electric logs, which cover much of the embayment.
Stratigraphy
A geologic cross section, which includes the lignite-bearing rocks of the Tertiary (Paleocene-Eocene) Midway, Wilcox, Claiborne, and Jackson Groups (pi. 2), was constructed along and adjacent to Crowleys Ridge from oil and gas drill holes to determine the regional structure and stratigraphy.
The drill holes data are contained in Renfroe (1949) . These holes are, The Paleocene -Lower Eocene Wilcox of northeastern Arkansas, in and around Crowleys Ridge, is composed of continental to deltaic deposits consisting of interbedded clays, silts, and sands that are commonly lignitic or carbonaceous, and beds of lignite (Murray, 1955 (Murray, , 1961 . Spooner (1935) describes the Wilcox as a series of sands, clays and sandy clays, with beds of carbonaceous clay and lignite. Marked lateral variations are common. Stephenson and Crider (1916) Studies of the Wilcox in east Texas (Kaiser, and others, 1980) and northern Mississippi (Cleaves, 1980) Area 2 designates two separate areas in Green County that contain one or more lignite beds that are more than 2.5 ft thick but are separated by lignite less than 1.5 feet thick in hole 245. The size of both parts of area 2 north and south is determined by the location of drill holes that contain one or more lignite beds at least 2.5 ft thick as well as other holes in the vicinity of the line of cross section, believed to contain the same beds of zone 2. Area 2 also includes two holes that are part of the north end of cross section C-C 1 to be described below. The north part of area 2 contains one lignite bed from 3 to more than 4 ft thick and occupies about 6 sq mi. The south part of area 2 includes at least one hole (247) with 3 lignite beds, each 2.5 ft or more thick, whereas the remainder of the area contains at least 1 or 2 beds, each 2.5 or more thick (see cross however, it is only 1 ft thick. Cross section D-D 1 contains three additional lignite beds stratigraphically higher than zone 2. These beds are included in zones that are designated, from older to younger, zones 3, 4, and 5. The designation zone for these single beds is used to allow for any close-set beds which may be discovered in subsequent drilling to be added to each zone. Zone 3 lies about 50 ft above bed 3, zone 2, and are separated by a sandstone unit in several of the drill holes. Zone 3 lignite is first seen in hole 258 and then again in two holes about six miles south, near the south end of the section, within area 3. Zone 4 lignite bed is 60 to 80 ft above zone 3 and is from 2 to 6 ft thick. It also is within ranges from 0 to 300 ft thick and includes zone 6, and zone 7 lignite beds.
Zone 6 lignite is from 1 to 4 ft thick, and zone 7 from 2 to 3.5 ft thick.
The northern part of cross section G-G 1 is in the north part of area 4, and holes 166 and 156 are included in the southern two parts of area 4.
The southern parts are separated from the northern part by the absence or thinning of lignite. These areas are estimated to cover about a square mile.
Summary of Significant Lignite Deposits on Crowleys Ridge
Areas containing one or more lignite beds at least 2.5 ft or more thick have been delineated from the interpretation of data from near-surface lignite exploration drill holes. Cross sections constructed from drillhole logs have helped determine the number, extent, and stratigraphic sequence of lignite beds discovered on Crowleys Ridge.
Ten lignite beds whose thickness locally exceeds 2.5 ft have been identified in this study. These beds have been divided into seven zones, with zone 1 being the stratigraphically lowest and oldest, and zone 7 being the highest and youngest ( fig. 1) . Zone 1 occurs about in the middle of the 
Utilization of Crowleys Ridge Lignite and Recommendations for Further Work
Lignite is not mined on Crowleys Ridge at present, nor are there any known plans to mine the lignite but it has resource value and could be used for direct burning in boilers to generate electricity. It's properties for conversion to synthetic fuels are unknown, but lignites in general have potential for gasification to produce pipe line gas, and for liquifaction to produce fuel oil.
It is recommended that more drilling be planned to better define the quantity and quality of lignite beds within significant areas 1, 2, 3, and (8) 14.39 (8) 0.89 (7) 3.27(6) 9.70 (8) t-o
